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BARWNIKI SPO YWCZE JAKO DODATKI DO YWNO CI 

 

Dodatki do ywno ci to substancje, kt re w normalnych warunkach ani nie s
spo ywane same jako ywno ani nie s stosowane jako charakterystyczny sk adnik 
ywno ci jednak ich celowe dodanie ze wzgl d w technologicznych nadaje ywno ci 

okre lone cechy.  
  
 

mineralne),  
 , 
  
 na nadanie smaku i zapachu (barwniki, substa . 

 

przechowywania, pakowania i dystrybucji. Barwni
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rozpoznania. 
Barwniki, kt re mo emy dodawa do ywno ci mo emy podzieli na cztery 

grupy: 
1. Barwniki organiczne naturalne 
2. Barwniki identyczne z naturalnymi 
3. Barwniki organiczne syntetycznego 
4. Barwniki nieorganiczne 

dodatkowych. 

stosowania w tym: 
  
 3 barwniki identyczne z naturalnymi; 
 ntetycznych; 
  

. 
Tabela 1 

 

Barwniki naturalne 
Barwniki 

identyczne 
z naturalnymi 

Barwniki 
syntetyczne 

Barwniki 
nieorganiczne 

Kurkumina Ryboflawina Tartrazyna  
Koszenila b-8'- apokarotenal  Dwutlenek tytanu 
Chlorofile i 
chlorofiliny Kantaksantyna  

Tlenki i 
 

Miedziowe 
kompleksy chlorofili i 
chlorofilin 

 Azorubina Aluminium 

Karmele  Amarant Srebro 
  koszenilowa  

Karoteny  Erytrozyna  
Annatto    
Kapsantyna, 
kapsorubina    

Likopen   Indygotyna  
Betanina   Ziele   
Antocyjany    
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Maksymalna dopuszczona zawarto poszczeg lnych barwnik w w 
produktach spo ywczych jest ci le ustalona. Cz barwnik w mo e by r wnie
stosowana na zasadzie quantum satis.((z gr) tyle ile trzeba - najni sza dawka 
potrzebna do osi gni cia zamierzonego celu produkcyjnego, zgodnie z dobr
praktyk produkcyjn Istnieje r wnie szereg produkt w, kt re nie mog by
barwione m.in. mleko mietana, jaja, m ka, soki owocowe, mi so, wyroby z kakao i 
czekolady. 

Obecnie wszystkie barwniki spo ywcze zgodnie z rozporz dzeniem 
Komisji(UE) nr 277/2010 ustanawiaj cym program ponownej oceny dopuszczonych 
dodatk w do ywno ci s badane przez EFSA (European Food Safety Authority) pod 
k tem mo liwo ci ich dalszego stosowania w rodkach spo ywczych. Termin oceny 

 

 
d analitycznych: 
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Regulation (EU) No 1169/2011), 
13  2014  [2], 

     13   
2016         

 

(Food supplements
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137/2008 [2]. 

 
 

 
1.         

  -     
http://www.kmu.gov.ua/kmu/control/uk/publish/ article 

2.       
  -   http://eur-

lex.europa.eu/legal-content/EN/TXT/PDF 
3.       

 2002/46  10  -   http://eur-
lex.europa.eu/legal- content/ EN/TXT/PDF. 
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 (50:50) (50:50) 
1.   0,795 0,864 - 0,462 0,585 0,106 

2.   0,698 - 0,182 0,325 0,289 0,024 

3.   - - - 0,512 - - 

4.   0,007 - - 0,009 - 0,017 

5.   1,658 0,232 0,169 0,670 0,695 0,058 

6.   - 0,009 0,056 - 0,048 0,049 

7.   7,053 0,310 0,198 3,331 3,336 0,141 

8.   0,588 0,015 0,280 0,275 0,283 0,215 

9.   0,994 0,035 - 0,483 0,508 0,112 

10.  -10-
 0,297 0,013 - 0,132 0,126 0,004 

11.   25,260 12,970 7,101 15,390 16,810 8,061 

12.   0,029 0,417 0,391 1,224 1,323 0,375 
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13.   0,853 0,064 0,198 0,434 0,582 - 

14.  -10-
 0,375 0,044 0,394 0,187 0,233 0,449 

15.   12,200 13,380 2,772 6,453 9,593 5,613 

16.   32,200 37,340 20,680 26,430 35,160 32,650 

17.   5,118 31,180 50,840 35,620 18,780 45,010 

18.  -
 0,588 0,094 - 0,137 - 0,173 

19.  -
 0,599 0,192 0,231 0,372 0,623 0,324 

20.   0,110 0,165 0,366 0,209 0,140 0,185 

21.  
-8, 

11, 14-
 

- 0,084 - 0,209 - 0,438 

22.  
-

11,14,17-
 

0,017 - 0,185 - - 0,118 

23.   0,101 0,442 0,460 0,239 0,351 0,467 

24.   - 0,172 2,073 0,887 1,108 0,857 

25.   - - - 0,281 - - 

26.   0,322 0,133 2,193 0,950 0,819 - 

27.   0,059 0,039 0,386 0,187 0,270 0,074 

 90,08 98,200 89,870 95,320 91,660 95,520 
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2. 
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WATER ACTIVITY (aw) OF STARCH EDIBLE FILMS 

 
Introduction 

Water activity (aw
products. It is a critical factor that can affect the shelf life of many foods. 

It is a better indicator than total moisture to predict the stability of food with 
respect to physical properties, rates of detrimental reactions, and microbial growth 
[3]. 

Edible films are thin layer of material that can be consumed with the product 
on which it is applied. They provide a protective barrier to moisture, oxygen, carbon 
dioxide, flavoring substances and prevent loss of soluble substances in foodstuffs [1]. 

In the scientific literature [2] there are researches for water activity of the 
different components that included in the composition of edible films. In the surveyed 
literature there aren`t results for water activity (aw) of edible films, that are made of 
different components. This determines the relevance of this study and is a 
prerequisite for its execution. 

The main aim of this study was to investigate the water activity (aw) of the 
starch edible films with different plasticisers in their compositions which can be used 
in food technologies. 

Materials and methods 

The basic materials in the making of starch edible films are used: corn starch of 
"Bioset" Ltd.  Plovdiv; and additional materials - 
Germany, glycerin, propyleneglycol, polyethyleneglycol of "Valerus" Ltd. - Sofia. 

The materials are weighted, dissolved in distilled water and placed in a water 
bath at a temperature of 80-100oC for 30 minutes. The films were homogenized in a 
laboratory homogenizer Universal Laboratory Aid Type 309 (Mechanika Precyzyjna, 
Poland) at 6000 rpm for 5 minutes, then cooled and spread in a petri dish. After that 
the films are stored for 48 hours at 25oC.  

The analysis is performed on apparatus for measuring water activity AquaLab 
4TEV DUO. The experimental work was performed in a laboratory at the University 
of Economics-Varna, equipped by Project BG161PO003-1.2.04-
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of applied research for products safety in the University of Economics-
-

financed by the European regional Development Fund of the European Union. 
Results and Discussion 

In table 1 are presented the results of a water activity (aw) of the starch edible 
films with various plasticizers used in a ratio of 2:1. 

The obtained results show that only the starch edible films with polyethylene  
glycol has a water activity below 0.6000. All other starch edible films are with water 
activity above 0.6000, which predisposes the development of microbiological 
processes and requires the addition of an antimicrobial agent. 

Table 1 
Water activity (aw) of the starch edible films with various plasticizers  

at a ratio of 2:1 

 

of 

sample 
 w 

Sample 1 distilled water  200 ml;  
 corn starch  6 g; sorbitol  3 g. 0,6894 

Sample 2 distilled water  200 ml; 
corn starch  6 g; glycerin  3 ml. 0,6714 

Sample 3 distilled water  200 ml;  
corn starch  6 g; propylene glycol  3 ml. 0,7730 

Sample 4 distilled water  200 ml; corn starch  6 g; 
polyethylene glycol  3 ml. 0,5974 

 
In table 2 are presented the results of a water activity (aw) of the starch edible 

films with various plasticizers used in a ratio of 3:1. 
Table 2 

Water activity (aw) of the starch edible films with various plasticizers  

at a ratio of 3:1 

of sample  w 

Sample 5 distilled water  200 ml; 
 corn starch  6 g; sorbitol  2 g. 0,6387 

Sample 6 distilled water  200 ml; corn starch  6 g; 
glycerin  2 ml. 0,5976 

Sample 7 distilled water  200 ml;  corn starch  6 g;      
propylene glycol   2 ml. 0,7882 

Sample 8 distilled water  200 ml; corn starch  6 g;        
polyethylene glycol  2 ml. 

 

0,5940 
 
Samples 5 (0.6387) and 7 (0.7882) have values above 0.6000. This is a 

prerequisite for the development of microorganisms and requires the inclusion of an 
antimicrobial agent in the composition of the two films. Samples 6 and 8 are with 
values close to 0.6000. 
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Conclusion 

The indicator water activity (aw) of the starch films with various plasticizers at 
a ratio of 2:1 and 3:1 showed that samples 1, 2, 3, 5, 7 have the values above 0.6000. 
In the samples 4, 6 and 8, the results are close to 0.6000. The obtained results 
demonstrate that it is desirable in the composition of the starch edible films to include 
antimicrobial agents to protect the films from the development of certain moulds and 
yeasts. 
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CMT30)  
 

 

 
 

 

 

 

 

 

, 

g/m
2
 

, 

% 

CMT30, 

N 

SCT, 

kN/m 

WL 90 

 
min 87.00 

max 93.00 

min 5.00 

max 9.00 

min 

135.00 

- 

 92.73 6.93 144.28 - 

 90.70 6.70 133.93 - 

 95.00 7.70 153.50 - 

WL 100 

 min 97.00 
max 103.00 

min 5.00 
max 9.00 

min 
160.00 

min  

1.350 
 100.919 7.028 159.411 1.485 

 90.450 5.936 130.886 1.299 

 102.644 7.200 226.498 2.022 

WL 110 

 min 107.00 
max 113.00 

min 5.00 
max 9.00 

min 
175.00 

min  

1.450 
 110.728 7.268 174.398 1.506 

 109.258 6.800 172.864 1.452 

 113.258 7.883 181.222 1.592 

WL 120 

 min 116.00 
max 124.00 

min 5.00 
max 9.00 

min 
180.00 

min 
 1.50 

 122.58 7.73 185.13 1.69 

 119.70 7.10 177.71 1.57 

 125.30 8.20 198.88 1.86 
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SAFETY AND STANDARDS FOR FOOD 

 

Development of market terms and competition between firms brings to the fore 
questions about the quality and safety of goods, their authentication and guarantee. 
Food safety in the European Union is determined by the minimum requirements of 
the law, the application of official control, implementation of HACCP, additional 
regulations adopted in each country in the implementation of the common law.  

Under  is determined 
that the primary responsibility for food safety lies with the operator of the food 
business. Indicate the need to ensure food safety throughout the food chain and to 
ensure that imported foods are of at least the same hygiene standards as food 
produced in the Community, or equivalent. This requires the introduction of 
appropriate standards to ensure a high level of consumer protection. The 
globalization of trade in foodstuffs impose uniformity requirements of producing 
countries in the international market according to established standards. Such 
standards are developed by the International Organization for Standardization ISO 
from the Food Standards Agency FSA. Development of systems for quality 
management ISO 9001: 2008 (or latest version ISO 9001: 2015), ISO 22000: 2005 is 
not sufficient to ensure food safety. In most large grocery chains are set higher 
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requirements and ensure safety through implementation and certification of the 
products and standards: 

 - IFS (Internetional food standart), Standard for food safety;  
- IFS LOGISTISS - international standard for safe transport and storage of food;  
- BRC Food (British Retail Consortium), certification scheme established by 

the Association of British retailers.  
Since its inception in 2003, IFS has been developed as an internationally 

accepted standard. Supporters of IFS are wholesalers in France, Germany and Italy. 
In Bulgaria, 106 companies are certified IFS Food 5 and 16 IFS Food 6. In the IFS 
Food, there are specific requirements that are defined as KO requirements (KO - 
KO). If during the audit, the auditor found that these requirements are not met by the 
company that makes it impossible for certification.  

KO requirements IFS Food: Responsibility of senior management; System to 
monitor each critical control point (Critical Control Point, CCP); Personal hygiene; 
Specifications of raw materials; Compliance with the recipe; Management of foreign 
materials; Traceability system; Internal audits; Download procedure and return; 
Corrective actions. 

IFS Logistics standard was introduced in 2006 by the German and French 
chains (Metro, Carrefour, REWE and others.). The aim is to have transparent rules 
and responsibility for safe transport and storage of food in all the international 
logistics chain. 

BRC (British Retail Consortium) standard for food safety. BRC Food specifies 
the requirements for food safety, quality and operational criteria which manufacturers 
and retailers must fulfill to meet customer and legal requirements. Introduced for the 
first time in 1998 and today has nearly 14,000 certified locations in over 100 
countries worldwide.  

The basic requirements necessary to meet the organization of compliance with 
BRC are: Management Commitment; System of quality management; HACCP 
system; Predpostavachni programs.  

BRC FOOD 6 contains the following basic requirements (10 Main clauses): 
1. Commitment of senior management and continuous improvement, clause 1.1 
2.Master Plan for Food Safety - HACCP, clause 2 
3.Internal audits clause 3.4 
4. Corrective actions clause 3.7 
5. Traceability clause 3.9 
6. Distribution, product flow and segregation, clause 4.3 
7. Cleaning clause 4:11 
8. Manage allergens clause 5.2 
9. Control operations clause 6.1 
10. Training, clause 7.1. 
The implementation and certification of the companies producing food in the 

IFS and / or BRC, as well as integrated systems based on ISO 9001, HACCP e 
market condition for the supply of goods in leading retail chains in Europe, Metro, 
Tesco, Sainsbury, Auchan and Carrefour. Certification in BRC or IFS ensures safe 
products and ensure competitiveness and market image of food producers. 
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powszechnie elementy 
 

    a)                                                                                           b) 

              
Rys. 1. Widok m

 
 

umieszcz  

               

strefach emisji wilgoci 

Rys. 3.  Schemat mechanizmu ruchu stopy:  
 1- y, 2- 

- 
- podstawa  

obrotowa, 5- - 
- podpychacz zaworu 

hydraulicznego, 8- - 
roboczego, 10-  

 
Symulacja nacisku stopy ma na celu odtworzenie zjawiska wymiany powietrza 
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System akwizycji danych wraz z komputerem i op

czasu (ml/cm2

powierzchni W/cm2 i mocy i energii doprowadzonej do symulatora. 
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OBUWIE - CZYNNIKI WP YWAJ CE NA KOMFORT U YTKOWANIA 

 
Komfort u ytkowania obuwia nie jest cis e 

pr

 

toczeniem. 

 

 
 

musza obieg powietrza i wilgoci 

otoczeniem. 
W Instytucie Przemys u Sk rzanego w odzi badano w ramach realizowanego 
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tematu materia y wierzchnie,  materia y podszewkowe  (tekstylne i sk ry naturalne) 
oraz sk r podpodeszwow z kt rych wykonywane jest obuwie (rys. 1). Sk ry 
wierzchnie zbadano pod k tem ich grubo ci, mi kko ci, wytrzyma o ci na 
rozci ganie i rozdzieranie, wyd u enia maksymalnego, przepuszczalno ci pary 
wodnej, oraz absorpcji wody w warunkach dynamicznych. Materia y podszewkowe 
oznaczono pod k tem grubo ci, si y rozdzieraj cej, odporno ci na cieranie, 
przepuszczalno ci pary wodnej i obliczonego wsp czynnika pary wodnej. Sk r
podpodeszwow oznaczono pod katem grubo ci, odporno ci na cieranie oraz 
absorpcji i desorpcji wody. 

 

 
Rys. 1. S

 wierzch, 2  podszewka, 3   
4  podpodeszwa, 5 - podeszwa 

 
Komfort u ytkowania to tak e bezpiecze stwo i ekologiczne w a ciwo ci 

obuwia. 

 

 

 
 pentachlorofenolu i jego soli, 
  
  

- zastosowano chromatograf cieczowy z 
detektorem diodowym firmy Perkin Elmer. 

gazowy z detektorem masowym (GC/MS) firmy Shimadzu. 

ebezpiecznych (pentachlorofenolu, amin 
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detekcyjnego w chromatografie gazowym z detektorem masowym (GC/MS) oraz 
z
dodatkowych niebezpiecznych substancji. 
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University of Economics  Varna, Bulgaria 

 

EFFECT OF THE ADDITION OF OAT BRAN ON THE SENSORY 

PROPERTIES OF WHEAT BREAD 

 

Introduction. Dietary fiber improve the bowel peristalsis; connect and take out 
from the body some heavy metals, facilitate the reduction of the cholesterol levels 
and slow down the carbohydrates resorption, which has a positive effect for people 
with diabetes [1]. Fortifying food products with fiber enables calorific value 
regulation, which is useful in obesity prevention. Numerous clinical studies prove 
that the consumption of fiber-rich food products is in inverse proportion to obesity 
[7]; the risk of diabetes [4]; some kinds of oncological and cardiovascular diseases 
[5]. Soluble fiber increase the gallbladder secretion, while insoluble fiber accelerate 
the passage of food through the gastro-intestinal tract, which results in decreased 
absorption of nutrients [6]. The increased intake of dietary fiber leads to a lower level 
of the -reactive protein, which is an indicator for inflammation and coronary heart 
disease [3]. Adequate intake of dietary fiber has numerous health effects. 
Nevertheless, it has been established that the average consumption of fiber in our 
country is below half of the recommended dosage. In Bulgaria, bread is consumed on 
a daily basis and in large quantities. Its fortifying with fiber would contribute to 
increased fiber intake, as well as to improved health status of the population. Though 
people are more and more interested in food and its health-related factors, good 
sensory properties are still the most important criterion when consumers choose food 
products. Therefore, it is important to know how the fortifying with dietary fibers (oat 
bran) will affect the sensory properties of bread. The purpose of the present paper is 
to study the impact of added oat bran on the sensory properties of wheat bread from 
flour of type 500. 

Material and methods. Bread is made at two stages from wheat flour of type 
500. When the dough is kneaded, oat bran is added in amounts of 1%, 2%, 3% and 
5% in respect to the flour quantity. The oat bran has moisture content of 13,7% and 
total titratable acidity 1,8 The dough ferments for 4 hours. The bread is baked at 
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the temperature of 220  
The study of bread sensory properties was carried out according to the 

requirements of ISO 6658:2005 Sensory analysis. Methodology. General guidance
and ISO 13299:2003 Sensory analysis. Methodology. General guidance for 
establishing a sensory profile  A panel of 7 selected assessors (aged between 28 and 
55 years) was formed for the purposes of the analysis. The panelists were selected on 
their discriminating ability as well as previous sensory analysis experience. A lexicon 
(terminology, definitions and references) for describing the sensory characteristics of 
bread was developed to assist in testing. The samples were provided to each of the 
assessors anonymously (with no information about their content), encoded with 
random three-digit numbers.  

Results and discussion. The sensory assessment of bread was carried out 
following the indicators: volume, crust colour, shape, porosity, aroma, taste, 
chewiness and crumb colour. The obtained results are shown on fig. 1. 

 
Fig. 1. Sensory profile of bread with oat bran added 

 
It was found that the loaf volume was significantly affected by the addition of 

oat bran. The control sample (with no added oat bran) had 7.0 grade. Samples 
containing oat bran, had lower volumes and, according to the assessment scale, there 
was considerable decrease of the parameter (37,2% for the sample with 5% oat bran 
added). The assessment grades for the crust colour vary from 8.3 to 6.65, where the 
highest assessment grade is for the control sample. With the samples containing 1% 
and 2% oat bran the crust has a golden colour, while with the one with 5% oat bran 
added the colour is brownish, which is due to the more intensive caramelization 
process.  

All the bread samples have regular shape without any deformations or side 
lumps. The bread with 2%, 3% and 5% oat bran obtained lower assessment grades 
since it was lower and flatter compared to the control sample, because of the reduced 
strength of the gluten skeleton resulting from the included cellulose. The most 
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obvious and significant changes in the samples were noticed in terms of porosity. 
Compared to the control sample porosity (8.5 points) enriched breads were estimated 
lower  by 24,7% for the sample with 3% and by 29,4% for the sample with 5% oat 
bran added. The lower porosity is due to the fact that the rough cellulose particles tear 
the gluten membrane and CO2 is partially released from the dough.  

Bread s aroma is one of the most important sensory properties affecting 
consumer acceptability. All the bread samples have pleasant aroma, however with the 
increase of the quantity of the oat bran its intensity decreases. The assessment grade 
assigned to the sample with 5% oat bran added is by 13,8% lower than the one of the 
control sample (7,2 points). The results show that the addition of oat bran hardly 
affects the taste of the samples  it is pleasant and distinct. There is small variation in 
the assessment grades under this indicator (0,6 points). Fortifying bread with oat bran 
hardly affects the chewiness. It is slightly deteriorated with the sample containing 5% 
oat bran, which is the reason for the assigned assessment grade  by 6% lower than 
the one of the control sample. The crumb colour of the control sample is even and 
golden, while with increasing the quantity of oat bran added it acquires a darker 
nuance. That is due to the pigmentation of the bran particles themselves, which are 
rich of carotenoids. Therefore, the bread with 5% oat bran was marked with the 
lowest assessment grade  6 points. 

Conclusion. The results from the conducted study show that the addition of oat 
bran deteriorates bread s sensory properties in a minor degree, however that is for the 
sake of the positive healthy effect of the product. Therefore, fortifying bread with oat 
bran can be successfully applied as a method for regular supply of fibers to the 
human body as well as for reducing the risk of a wide range of diseases.  
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-8% 

podeszwy poliuretanowe stosowano w 29% produkowanego obuwia. Sz

3 
przy materiale termoplastycznym do 150-200 mm3  

 

 ok. 400.  

 

o dobrej izolacji termicznej. 

 

Koncepc
zredukowanego tlenku grafenu - 

otrzymywania nanokompozytowych elast

TRG. 

towego 

 
Otrzymywany TRG stosow

nanokompozytowych elastycznych pianek poliuretanowych  jako specjalnych 
 

Opracowane elastomerowe nanokompozyty poliur
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TENDENCJE ROZWOJOWE OBUWIA ANTYELEKTROSTATYCZ-NEGO 

 

 

W ramach zabezpieczenia pracownika przed urazami, pracodawca powinien 
zapewni mu odpowiednie rodki ochrony indywidualnej. Jednym z nich jest obuwie 

 

indywidualnej. W
 

 Obuwie bezpieczne, 
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 Obuwie ochronne, 
EN ISO 2  Obuwie zawodowe. 
Metoda badania obuwia antyelektrostatycznego opisana jest w normie EN ISO 

 Metody badania obuwia.  

[(20 2) oC i (30 2) oC i (85
granicach od 0,1 M  do 1 000 M

zakresie przez wszystkie elementy spodu. 
 i 2.  

  
Rys. 1.  Trzewik antyelektrostatycz- 

 
Rys. 2.  Antyelektrostatyczny but 
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-  (w odpowiedniej 
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akiego asortymentu. 
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A STUDY OF THE IMPACT OF LYOPHILIZED LACTIC ACID STARTER 

CULTURES ON THE ACIDITY OF DOUGH AND BREAD 

 
The acidity of the dough affects its structural properties, as well as the sensory 

properties of bread, since it affects bread taste characteristics. Bread s acidity is one 
of the major factors influencing its shelf life since its susceptibility to microbial 
spoilage (mould and  [1]. It has 
been established that the addition of lactic acid starter cultures in bread making leads 
to more intensive acidification [3]. At the same time, lactic acid bacteria synthesize 
substances with large antimicrobial effect, which causes longer shelf life of bread [2].  

The purpose of the present paper is to study the impact of various types of 
lyophilized lactic acid starter cultures on the acidity of dough and bread from wheat 
flour.   

Material and methods 

The bread dough is prepared from wheat flour in two stages. The changes in 
the sourdough are followed, which occur within fermentation with duration of 2, 4 
and 6 hours, and the bread dough is kneaded after that. The bread is baked at a 
temperature of 220 until the temperature in the centre of the breadcrumb is 96 - 
98  

The lactic acid starter cultures used (separately) are as follows: Starter culture 
No 1consisting of: Lactococcus lactis subsp. diacetilactis  strains No. 1, 2 and 6 in 
proportion 1:1:1; Starter culture No 2: Lactococcus lactis ssp. lactis, Lactococcus 
lactis ssp. cremoris, Lactococcus lactis ssp. lactis var. Diacetylactis, Leuconostoc 
mesenteroides ssp. Cremoris, Lactobacillus delbrueckii ssp. bulgaricus   
Streptococcus thermophilus; Starter culture No 3: Lactococcus lactis ssp. lactis, 
Lactococcus lactis ssp. cremoris, Lactococcus lactis ssp. lactis var. Diacetylactis, 
Leuconostoc mesenteroides ssp. Cremoris, Lactobacillus delbrueckii ssp. helveticus. 
All the starter cultures are lyophilized and they are provided by the microbiological 
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laboratory of LB Bulgaricum  Sofia.  
Total titratable acidity is determined by titration of water extract with 0,1 N 

NaOH; pH is determined by an electronic -meter. 
Results and discussion  

The results obtained through studying the total titratable acidity of the dough 
and bread are presented in table 1. It was found that that the acidity increase by 
prolonging the duration of the dough fermentation. During the entire duration of the 
fermentation samples which contain lactic acid starter cultures have higher acidity in 
respect to the control one. For the control sample (prepared without a starter culture) 
the increase is by in respect to the initial acidity and reaches the value of 3,06 

The highest acidity was measured for the sample prepared with starter culture No 
1, where at the end of the fermentation acidity reaches It was found that by 
prolonging the duration of the sourdough fermentation the total titratable acidity of 
the bread dough is also increased. As it is evident from table 1, the highest titratable 
acidity is measured with the sample kneaded from sourdough, fermented for 6 hours, 
containing starter culture No 1  For comparison, control sample fermenting 
for the same period of time, has acidity of The data obtained when studying 

 acidity confirm that the acid formation is increased by including 
lactic acid starter cultures in bread recipe. The highest value is registered with the 
sample prepared with starter culture No 1  which is in higher than 
the one with the control sample.  

Most of the chemical and biochemical processes in bread production depend 
largely on The changes in the values of this indicator, as well as with the 
titratable acidity are directly influenced by the duration of the fermentation and by the 
used starter culture. The results obtained through studying the dough and bread pH 
are presented in table 2. For the sourdough samples prepared with starter culture No 2 
and starter culture No 3 pH changes significantly only after the period of 6 hours. The 
values with both samples are identical  and they are lower compared to the 
other samples. The pH of the bread dough is higher when it is made of sourdough, 
fermented for a longer period of time. The pH value for the sample with starter 
culture No 1 is 5,51 after 2 hours; after 4 hours it is 5,38; after 6 hours - 5,32. For the 
samples, containing starter culture No 2 and starter culture No 3, pH after the end of 
fermentation is which is lower than the control one and the sample 
with starter culture No 1, fermented for the same period of time. The results obtained 
through studying bread s pH show that the addition of lactic acid starter cultures 
causes decreasing of  values. It was found that pH of the control sample is 5,55, 
while for the sample containing starter culture No 3 is 4,8. The rest of the samples 
with starter cultures added have similar values of pH, which however are also lower 
compared to the control sample. It was previously found [4, 5] that the growth and 
development of  B. subtilis spores is inhibited, when the pH of the bread samples is in 
the range 4,8 - 5,2. All the samples prepared with addition of the investigated starter 
cultures have pH value in the range mentioned above. This is very important for 
obtaining prolonged shelf life of bread.  

Conclusion  
It was found that the addition of lactic acid starter cultures in the bread formula 
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causes increase of dough and bread acidity. The acid formation process is strongly 
influenced by the duration of the fermentation and the composition of the starter 
cultures. The highest acid formation capacity was found with the samples prepared 
with starter culture No 1, consisting of: Lactococcus lactis subsp. diacetilactis  
strains No. 1, 2 and 6 in proportion 1:1:1. It has been established that the decrease of 

bread. Thus, the lactic acid starter cultures can be successfully used as a bio-protector 
against bread s microbial spoilage. 

Table 1 
Total titratable acidity of dough and bread 

 Sourdough Bread dough  Bread  

Before 
fermentation 

2 h 4 h 6 h 2 h 4 h 6 h 6 h 

Control 

sample  

1,9 2,73 3 3,06 2,36 2,75 2,78 1,16 

Starter 

cult. No 1 

3,46 5,78 6,04 6,2 3,18 4,32 4,74 2,96 

Starter 

cult. No 2 

2,1 2,5 2,8 4,9 2 2,4 3 1,57 

Starter 

cult. No 3 

1,9 2,1 2,2 4,18 1,72 2,08 3,14 1,53 

 
Table 2  

Active acidity of dough and bread 
 Sourdough  Bread dough  Bread  

Before 
fermentation 

2 h 4 h 6 h 2 h 4 h 6 h 6 h 

Control 

sample  

5,8 5,33 5,15 5,05 5,8 5,5 5,5 5,55 

Starter 

cult. No 1 

5,4 5,09 4,96 4,76 5,51 5,38 5,32 5,1 

Starter 

cult. No 2 

5,9 5,9 5,8 4,5 5,9 5,9 4,9 4,9 

Starter 

cult. No 3 

5,8 5,8 5,7 4,5 5,8 5,8 4,9 4,8 
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